L, Number 


Wife 


Dearcn iexi 


DB 


Tirnp cfamri 
i mic o id ii i ys 




12315 


"lead frame" 


USPAT; 
US-PGPUB 


2003/09/22 14:37 




48228 


die and adhesive 


USPAT; 
US-PGPUB 


2003/09/22 14:38 


- 


4235 


"plastic casing" or (plastic with encapsulation) 


USPAT; 


2003/09/22 14:38 






US-PGPUB 




- 


274 


"lead frame" and (die and adhesive) and ("plastic casing" or 

(r>\antic with pnra r»«;iilaHon^ 


USPAT; 
US-PGPUB 


2003/09/2214:21 


- 


395 


438/112.ccls. 


USPAT; 
US-PGPUB 


2003/09/2214:25 


- 


1240523 


@ad>19970211 or @rlad>19970211 


USPAT; 
US-PGPUB 


2003/09/2214:22 




11 


("lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation))) and 438/112.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:22 






^"lonH framp" s»r»r1 (r\\t± anrl arlhf>*:iv^ anH ^"oIpiqHp ra<;inff" or 
ll icaU Hemic d.liu lUlc dlLU cidi icai vci cuiii i piasuL v~ci ail iv± vjx 

(plastic with encapsulation))) and 438/112.ccls.) not 
(@ad>19970211 or @rlad>19970211) 


USPAT; 
US-PGPUB 


2003/09/22 14-22 


_ 


7939 


"lead frame" and leads 


USPAT; 
US-PGPUB 


2003/09/2214:23 


- 


3 


((("lead frame" and (die and adhesive) and ("plastic casing" or 

fnlacHr* wifVi pnrariQiilaHon^^ and 4^8 /1 19 rrlQ ^ not 

1 VV1UI CI IV.CI fJZ> uia 11U1 1 1 1 J (4.1 I U I^^JKJ i 1 IL.LLla. 1 nui 

(@ad>19970211 or @rlad>19970211)) and ("lead frame" and 
leads) 


USPAT; 
US-PGPUB 


2003/09/2214:23 


- 


1032 


438/118.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:31 




20 


("lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation))) and 438/118xcls. 


USPAT; 
US-PGPUB 


2003/09/22 14:25 


- 


13 


(("lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation))) and 438/118. ecls.) not 
(@ad>19970211 or @rlad>19970211) 


USPAT; 
US-PGPUB 


2003/09/22 14:26 




11 

J. J. 


f'li^ao 1 framp" and 1pao*Q^ anrl (((^\e*pi(\ fr^m* 1 " and fHip and 

l ICuU 1 1 Clll \\Z CLLIKA ICuUd 1 alLU III ICCiU 1 1 CI 11 ic ai Id lUiC allU 

adhesive) and ("plastic casing" or (plastic with encapsulation))) 
and 438/118.ccls.) not (@ad>19970211 or @rlad>19970211)) 


USPAT; 
US-PGPUB 


2003/09/22 14*26 




508 


438/122.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:33 


- 


9 


("lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation))) and ("lead frame" and leads) and 
438/122.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:32 




A 
*± 


//"load framp" sinrl (r\i(* anrl sir! r»f»ci\/P^ anrl fnlaQrif raciiKr" nr 
ll icau iiaiiic ciiiu. ^uic aiiu auiicsivcj anil ^ jpia&Lii. Lasiiig kjl 

(plastic with encapsulation))) and ("lead frame" and leads) and 
438/122.ccls.) not (@ad>19970211 or @rlad>19970211) 


USPAT; 
US-PGPUB 


2003/09/22 14-32 




906 


438/123.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:36 


- 


38 


("lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation))) and ("lead frame" and leads) and 
438/123.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:36 




17 


/Y"lf»aH framp" nnH ((\\f* anH annp«;ivpi ano f"r>la<;Hr ra«;incr" or 

11 1CHU lldllLC Ul V\-X IU1C Cll 1U CtUllwlVCI CUIU 1 L/lClCjllV 1.(1911 111 vl 

(plastic with encapsulation))) and ("lead frame" and leads) and 
438/123.ccIs.) not (@ad>19970211 or @rlad>19970211) 


USPAT; 
US-PGPUB 


2003/09/22 14-33 




700 


438/125.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:36 


- 


5 


("lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation))) and ("lead frame" and leads) and 
438/125.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:36 




o 


(( n \f*s\A framp" anrl ^rlip anH aHrip<;ivp^ and ^"r>la«iHr raQina" or 

ll 1CCIU 11 Cll lit Cll IU IU1C Cll Id C1L4.1 1C31 V C 1 Cll 111 I U'lClD L1V. CClOlllt Ul 

(plastic with encapsulation))) and ("lead frame" and leads) and 
438/125.ccls.) not (@ad>19970211 or @rlad>19970211) 


USPAT; 
US-PGPUB 


2003/09/22 14-36 




657 


438/126.ccIs. 


USPAT; 
US-PGPUB 


2003/09/22 14:36 




7 


("lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation))) and ("lead frame" and leads) and 
438/126.ccls. 


USPAT; 
US-PGPUB 


2003/09/22 14:37 
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o 


tf n 1pad framp" and fdie and adhesive^ and T'olastic casint?" or 
(plastic with encapsulation))) and ("lead frame" and leads) and 
438/126 eels "1 not f@ad>l 9970211 or @rlad>l 9970211} 


USPAT; 
US-PGPUB 


2003/09/22 14:37 


- 


228 


438/for.413.ccls. 


EPO;JPO; 
DERWENT 


2003/09/22 14:37 


- 


39243 


"lead frame" 


EPO;JPO; 
DERWENT 


2003/09/22 14:37 


- 


7361 


die and adhesive 


EPO; JPO; 
DERWENT 


2003/09/2214:38 


- 


1546 


"plastic casing" or (plastic with encapsulation) 


EPO; JPO; 
DERWENT 


2003/09/22 14:38 


- 


0 


438/for.413.ccls. and "lead frame" and (die and adhesive) and 
("plastic casing" or (plastic with encapsulation)) 


EPO; JPO; 
DERWENT 


2003/09/22 14:39 




16 


438/for.413.ccls. and "lead frame" 


EPO; JPO; 
DERWENT 


2003/09/22 14:38 




8 


"lead frame" and (die and adhesive) and ("plastic casing" or 
(plastic with encapsulation)) 


EPO; JPO; 
DERWENT 


2003/09/22 14:39 
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What is claimed is: 

1 . A method for producing an electrical device comprising the steps of: 

forming a flat lead frame including a plurality of leads extending radially 
from a central opening; the lead frame having opposing upper and lower 
surfaces; 

mounting the lead frame and an integrated circuit die onto a strip of 
adhesive tape such that a lower surface of the die contacts the adhesive tape 
and the die is located in the central opening, and the lower surface of the j 
leadframe also contacts the^ ' - #1 

, forming a plastic casing over an upper surface of the die and the upper . r 
surface of the lead frame; and| ; *"£ | 

"removing the adhesive tape to expose the lower surfaces of the die and the : 
lead frame. \ 

2. The method, according to claim 1, wherein the die includes a plurality of > 
die bond pads, and the method further com pose's the. step of electrically # 
/connecting each of the die bond pads to a selected one of the plurality of 

3. The method of claim 2, wherein the step of electrically connecting 
comprises wire bonding. 



4. The method of claim 1 , wherein the step of forming the lead frame i 
composes etching a metal sheet. ; 

fc.i ' g 



6. The method of claim 1 , wherein the step of forming the plastic casing 
compnses molding plastic onto the upper surfaces of the die and the lean 



frame. 



f II . 



. ... - 



6,117,710 

3 4 

3fjsicedfirmtofiwtaJ»ll«ofaiekidill5.Ttedit Reftmag » RC. 4, fae die 120 If faea meuattd oa fan 

0 ineteetoe u upper (first) ssrface 122 end i lower crsiril parcka 174 of tit K&eeiva tips 1T0. Spodffcalty, Ch* 

jcond) scrface 134, tad alio fcicbatei a ptmmy of die 129 it positioned in QBCCatnlopectag 118 iSChfluiOH 

ad pad* 126 located oa tfan tipper surface 124. The die tower eerface 124 of tb: <U« 120 eoal«ct» 0» tacky torfwc 

ad pads 121 ere ttoctricdly connected to (he fcxtagrsJsd a 172 of the adhesive tape 170, tad 3* trpper surface 122 of 

■can (act tfaown) whioh o fahricurd 00 toe dit 120, and fa, die 120 faces mr from the adhesive taps 170. Tbc 

: also cbctrfcalh/ mormrfl to the upper s urfac es 112 of t^ckr sarftcs 174 inpparti the lead frame HO end the die 

leered lead* 115 via wires 130 csicg known wire bead 120 snob, fast fae tower isrfnees 114 and 12* ire co-pluar 

?^wiS e, t^ifiL^ ,OTHk,,,fr4aie . ****** » nG. 1, wire. 130 are then corned 

[0,dtol20artdwi*alMforprot*^ a tenths to hood pads 126 tad (he feeds 113 tamg 
la accordance wits a Out ar * " * ~' — *- »<-~--> 



towtx scrfaoH U4 icd 124 cn eajoaad (baegh Oa Referring to Fia <, 0» TT^Mrti pltffj- Cttfag 1WU Oxn 

wain* 160, ibextby adSU^r^bcttdiiiipitwo ftmad o»«r lud frmw 110, <£• 120 tad wina 130 nifng 

«b the dis 120, tad dereby enitadflj tbermtl ptrfiw- :J known pUsno r" fti/ft«g mttwvt. (toeh ts trtmfer molding) 

of (S* tWtttje d*vlot 100. la ptfiksdtr, whea Cio wtfi* Utd frun* 110 t«S dl* 130 remiln szxranBKl an Cl» 

Ice 100 is noanted on a ctedt bond to 1 ulicsivt uae 170. During (be mMwij ptacen, 1^'^ 

ivjxy c?' umnpaBcat (ix, taefa thtt the tower mx&sct mWirx sattoel Sows oara opoxd poitiacn of tbc tdbc- 

4 tod U4 f Ke t tsrtKt of tbedrcaii bocd). the di* 120 ihra tips ITOwbkt 12s Icci^betwt^tbs di« 120 ind the 

a be mrentfd dtreeOy onto a heat tick fanned oa the a ^ «odi ill of the lead frune, and barmen tbt laada Hi. 

udl board The dfiwt oom«« between die die 120 and (he This mokiini maXrit] aditlifita to form inicrvaiinj portioia 

ai aint proridca aicnfictndy bctta beat diatipatioo ova 1Q wtica acr«c to mazftun the rcUtivc posfacra of the die 

U of tic kaewn cacfared-dic package abown ia FIG. 1 ctf i» *nA m Aft*Tinrapfnltf tQ fy tttfn n« t«t»mnv««< 

preaect applicaijoo. The tkcmxjic devkx 100 oaa abo „ [7 trfmxning. 

beneficially used in a 'cavity down* amspmeol (U, 23 Finally, a ifaown in HQ. 7, the adbeaM tape 170 ia 

cb thai the lowwacrfacca 114 and 124 face away from the n mtm6 horn (he dk 120 and the Uad fttraa 110, thenby 

iixd board) by p^tMdiiniacitabteTet^ ejacjjna jjk lower sBfice 124 of IOC die 120, tbt toro 

- - aowBtd dtecUy onto the die 120. mr&oa 114 of Oa kad frame 110, tad kaarer efface* 164 of 

In accordance with a aecoad aapect of tbc prcaeot K the imtrweaiag pacdana 162, aO of wsfeb being co-cdanaz. 

/toko, (be lower mftce 114 of the toad trine HO is The devaaa 100 thaara m FIG. 7 an he attached to a 

•pUner with a tower earfaee 124 of the die 120. This circuit board ™'»f several poaaiMe method*. For eaanrpk, 

yields a very low-pro file parkaga when com- , aGA package formal may be obtained by in ,, , ,,, '^ (be 

ted with the known enctoead-die padkanw shows to FIO. u leads 119 each ibat they arc ffcab with a akk aurfaoe 16d of 

the present a np H cat toa. Ow fltttp: mhtglW. tvfi ittw^ritijwldffb ^ IHof^twtH W 

FIGS. 2-4 abrrw t method for prodadcg aa elcctrock an fa* tower aoAota 114 of the leads 115. Alternatively, the 

using the plastic package fatmed is accordance with akirl U9 can removed by =uttiaa tbc kada 115 near the food 

acmirmctroD. ^ ends 117. and tbca beading the keda to provide contact with 

Referring to FIGS. 2A sad 2B, the lead frame 110 fa 41 1 cocsil board. 

mcd from ■ fata gnail (ag , coppg) Brb wtocfa has beta vVrnle prxticaiai ecfaodimeats of the preaeat ioreonctn 

ied or tumped to form a pattern emiUr to fast shows is tiava been shown and described, it will be obvious (0 (boa* 

□. 2A. The upper (Boa) surface 112 and the opposing itoltod in fas art fast changes and naodiScaflooa may be 

*r (saennd) snrface 114 era iadkaJed in FIQ 2B. Eacfc of 4J made wifand dcpudrig foam fail irrrcalioa to Its broader 

radial Issds 113 has a fie* end Hi and a fixed sad 117. aepects. For example, me kad frame may have any known 

it free cadi lie of fae plurality of leads lid lacrosad and rrmfgnraThry and is not intended 10 bo limited to the 

flac the oearral opening 114. The fixed ends 117 of the ccaatruaion of lead frame 110 shown in FIGS. 1A and 2B. 

ids 113 are connected to a skin 119, which is removed Farther, the steps of maturing the die 120 and lead frame 

ci tbc plastic casing 160 la formed, aa described be tow. It K 110 onto the adhesive upe 170 ehown in FIGS. 3 and 4 may 

noted thai the toad frame 110 shewn in FIG. 2A is be reversed. Moreover, gtob top material may be need in 

□plifcd for clarity, A lead Ltrne 110 used ia an acmal place of (he molded plaaac casing 160. Tnernfore, the 

av« s eofbsreat shape than fast shown in FIG. a ppend ed cfafraa are to eDOompMi within their soops sU 

L, and typarally mcfodea many more kads 115. u vxb caaages and modificatioci O iall wiihia (be troe ipjnt 

Referring to FIQ. 3, the lead frame 110 ia mounted on a D »ad ecc?« of this irrventioa. 

brsive Upe 170 mcbaaFolyi^w^aiJadn^va layer. T^J^^JL^ ^ ^ aomcr^nn 

» parpose of fas adbcirve tape 170 is to seaport fas die etoancal devrce oompromg 
0 end lead fr anc 110 dating fas aecobty process and to 
in the die 130 In a pfr^er locincm ralarrve ta the kad i 
110. Spedfictlty, the tower sarface 114 of the kad 
ttOconuctta etidry eurfaos 172 of the tdbeehn taps 
0, sad the npner snrface 112 of the toad frame faces away 
xa fae adbeuva tape 170. A central ponton 174 of das „ 
beatve upe 170 naniins exposed throttgb the cemral 
enfag 110 of the lead frame 110. 



9* 



ftmiih^j 4 Iced frims fryrfsdfoj a plurality of lr*^* 
yy^xvffTig rsdlsfly Croat a f itr? 1 opening, lbs lead 
fiame ha ring opposing upper sod lower swfsces; 

a atrip of adhesive upe each that a tower tnrface cf the 
die coctaaa the adhesive tape and the die is lo ca ted ia 
the central opening, and the lower sarface of fae toad 



